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WHAT WE CLAIM IS: 

1 . An ion column having an ion source comprising: an added surface contour which 
when impacted by ions from the ion source inhibits molecules from said added surface 
contour from being ejected in a direction substantially toward the ion source. 

2. An ion column according to claim 1 wherem the ion column includes a beam defining 
aperture and a shield, said added surface contour is on at least one of said beam defining 
aperture and said shield. 

3. An ion column according to claim 1 wherein said added surface contour is a plurality 
of cups proportioned to allow ions to enter but said cups inhibit material knocked free by 
the ions from exiting said cups. 

4. An ion column according to claim 1 wherein said cups have a depth to diameter ratio 
of at least 5:1. 

5. An ion column according to claim 1 wherein said cups have a depth to diameter ratio 
ofat least 10:1. 

6. An ion column accordmg to claim 3 wherein said cups are arranged in a honeycomb 
pattern, a grid pattern, or a close-pack pattern, 

7. An ion column according to claim 3 wherein the bottoms of said plurality of said cups 
are angled away from normal to the incident beam. 

- 14- 



Attorney Docket No,:Fi3i 

8: An ion column according to claim 3 further comprising angled surfaces being angled 
away from normal to the incident beam between each of said plurality of cups. 

9. An ion column according to claim 3 wherein the walls of said cups are angled from 
the axis of the cups. 

10. An ion column according to claim 3 wherein one of said cups is a through hole 
defining a beam defining aperture. 

1 1 . An ion column according to claim 1 wherein said added surface contour is at least one 
angled surface being angled away from normal to the incident ion beam. 

12. An ion column according to claim 1 1 wherein said at least one angled surface defines 
a plurality of cups proportioned to allow ions to enter but said cups inhibit material 
knocked free by the ions from exiting said holes. 

13. An ion column according to claim 1 1 wherein the ion column has a central axis said 
angled surface is a conical surface being centered on the central axis, said conical surface 
defines a center bore therethrough substantially centered on said central axis, a beam 
defining aperture defining a hole therethrough, said hole being positioned along the center 
bore allowing ions to pass through said hole. 
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14. An ion column according to claim 1 1 wherein the apex of the conical surface points 
toward the ion source and the beam defining aperture is located near the apex of the cone 
defined by the conical surface. - 

15. An ion column according to claim 1 1 wherein the apex of the conical surface points 
toward the ion source and the beam defining aperture is located near the base of the cone 
defined by the conical surface. 

16. An ion column according to claim 1 1 wherein the apex of the conical surface points 
away from the ion source and the beam defining aperture is located near the apex of the 
cone defined by the conical surface. 

17. An ion column according to claim 1 wherein said added surface contour is a plurality 
of angled surfaces being angled away from normal to the incident ion beam. 

18. An ion column according to claim 1 wherein said added surface contour is a plurality 
of angled surfaces having random normal directions. 

19. An ion column according to claim 1 wherein said added surface contour is a textured 
surface created by exposure to an ion stream before use with the ion column. 

20. An ion column according to claim 1 wherein said added surface contour include a 
plurality of dendrite cones. 
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21. An ion column according to claim 20 wherein said dendrite cones are oriented with 
the axis of the cones normal to the axis or the ion column. 

22. An ion column according to claim 20 wherein said dendrite cones are on a surface 
being angle away from the normal to the incident beam. 

23. An ion column according to claim 20 wherein said plurality of dendrite cones are 
formed by exposure to an ion stream before use with the ion column 

24. A method of preventing sputter flux from impacting an ion source comprising the 
steps of: 

accelerating ions from an ion source through at least one hole defined in at least one 
beam limiting element; and 

inhibiting molecules from the at least one beam limiting element impacted by the ions 
from the ion source from back sputtering in a direction which is toward the ion source by 
adding a surface feature. 

25. A method of preventing sputter flux from impacting an ion source according to claim 
24 further comprising the steps of: 

observing the stability of the ion source; 

adjusting at least one of: a the normal direction of said added surface feature, amount 
of pre-texturing of said added surface feature; cup diameter of cups defined in said added 
surface feature; cup locaton of cups defined in said added surface feature; a cup density of 
cups defined in said added surface feature; a distance from the source to an extraction 
cup; a distance from the source to a BDA; a distance from the source to a source shield; 
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determining whether or not the stability of the ion source has improved; 
repeating said adjusting step and said determining step until an optimal level of 
Stability of the ion source has been achieved. 

26. A method of preventing sputter flux from impacting an ion source according to claim 
24 wherein said step of inhibiting includes capturing material in at least one cup. 

27. A method of preventing sputter flux from impacting an ion source according to claim 
24 wherein said step of inhibiting includes a step of deflecting the sputtered material in a 
direction away from the ion source. 

28. A method of preventing back sputter flux from impacting an ion source according to 
claim 27 wherein said step of deflecting includes providing at least one angled surface on 
the at least one beam limiting element. 

29. A method of preventing back sputter flux from impacting an ion source according to 
claim 27 wherein the beam limiting elements include at least one of a shield and a beam 
defining aperture. 

30. An ion column comprising: a beam defining aperture defining a hole therethrough 
arranged to allow a first portion of the ions from the ion source to pass through said hole 
and an area around said hole having a contour which deflects sputter caused by collisions 
with a second portion of the ions from the ion source away from the ion source. 
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3 1 . An ion column according to claim 30 further comprising a shield arranged between 
the ion source and said beam defming aperture, said shield defming a shield hole arranged 
to allow a third portion of ions to pass through said shield hole and a shield area around 
said shield hole having a shield contour which deflects sputter caused by collisions with a 
fourth portion of the ions from the ion source away from the ion source. 

32. A method of constructing an ion column comprising the steps of selecting a first 
material having good dimensional stability and forming said first material into a shape 
which inhibits sputtered material, released when impacted by ions from the ion source, 
from traveling in a direction toward the ion source; and selecting a second material being 
made from a source friendly material and constructing other portions of the ion beam 
arrangement. 

33. A method of constructing an ion column wherein said first material is molybdenum. 
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